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Figure S1: SANS cross section as a function of the scattering vector q for mixtures of Ag NPs and CTAB (a) or DTAC (b) of varying surfactant concentration.
Least-Square Model Fitting SANS Data Analysis
The intensity in terms of the scattering cross-section per unit mass of surfactant for non-spherical interacting nonspherical micelles can be expressed as follows M is the molecular mass of a particle and Δρ is the difference in scattering length per unit mass of the solute, between particles with a homogeneous core and solvent. The average excess scattering length density per unit mass of the solute (i.e., scattering length density divided by density of solute) CTAB in D 2 O,
Δρ CTAB = −6.66 × 10 10 cm g -1 , was calculated using the appropriate molecular volume vĈ TAB = 607 Å 3 and the molecular weight M CTAB = 364.45 g mol -1 . 1 .
The micelles are considered to consist of free micelles repelling each other with a double layer force with structure factor S rep coexisting with clusters of micelles attracted by the Ag NPs (invisible in the SANS experiments) with structure factor S att . The fraction of micelles participating in a cluster is denoted x clust whereas the fraction of free micelles equals 1 -x clust .
P(q) is the orientational averaged form factor which describes the geometrical shape of the micelles 2 . The orientational averaged form factor for triaxial ellipsoidal micelles with half axes a, b and c, related to thickness width and length, respectively, equals 3 [eq. S2] Electrostatic interactions were taken into account using a structure factor S rep (q) as derived by Hayter and Penfold 4 from the Ornstein-Zernike equation in the rescaled mean spherical approximation. 5 To account for the cluster formation we have employed a structure factor S att (q) derived for sticky hard spheres of radius r HS outside which an attractive square well pair potential of depth u and width δ is located. 6 In the original
Baxter model the Percus-Yevick closure relation 7 is used to solve the Ornstein-Zernike integral 8 , which describes the direct and indirect interactions between particles in a solution. It is assumed that the interparticle interaction potential consists of a hard sphere of radius r HS together with a rectangular attractive well pair potential. 6 The attractive well pair potential is assigned to have a depth u and width δ. An interaction parameter τ, defined as
accounting for the stickiness between the micelles 2 and thus related to the well potential and volume fraction of surfactant aggregates was also included in the structure factor, as well as the expression for τ defined by Menon et al. 9 . This model may be regarded as corresponding to hard spheres with surface adhesion and has previously also been used to describe for example the structure of sterically stabilized silica colloidal particles. 10, 11 The structure factors have been included using a so-called decoupling approximation, where [c.f. eq. S1]. 12, 13 This approximation assumes that the aggregates are not spherical and
will have a small anisotropy and that the interactions between them will not at all be affected by their orientation.
Prior to the fitting of the data, the raw spectra were corrected for background from the solvent, sample cell, and other sources by conventional procedures. 14 Throughout the data analysis corrections were made for instrumental smearing. For each instrumental setting, the ideal model scattering curves were smeared by the appropriate Gaussian resolution function when the model scattering intensity was compared with the measured absolute scale 5 intensity in least-squares model fitting data analysis. The parameters in the model were optimized by means of conventional least-squares analysis and the quality of the fits was measured in terms of the reduced chi-squared parameter (χ2) and the errors of the parameters were calculated by conventional methods. 2, 15 Furthermore we were careful not to introduce any additional fitting parameters unless they give rise to a significantly improved quality of the model fit. x clust = 1.0
Results from Least-Square Model Fitting Data Analysis
